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(54) LASER BEAM MACHINE 

(57)Abstract: 

PURPOSE: To correct the focal position of a laser 
beam and to control the focal position of the laser 
beam by an observation light. 
CONSTITUTION: A laser beam machine part 3 is 
mounted on a microscope part 1, a correcting device 50 
for the focal position of the laser beam is provided on 
the same axis with the optical axis of the microscope 
part 1 and the optical axis of the laser beam between 
this microscope part 1 and the laser beam machine part 
3 and the focal position of the laser beam is coincident 
with the focal position of the microscope 1 by this focal 
position correcting device 50. In this way, the focus is 
set by the microscope part 1 to a machined surface 
and laser beam machining is performed accurately by 
the laser beam. Further, the laser beam focal position 
correcting device 50 is composed of a concave lens 51 
and a convex lens 52 arranged at a prescribed interval 
and a lens interval adjusting mechanism 53 to 
continuously change the interval between these 
concave lens 51 and convex lens 52. 
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[ft»fll*fl>85B] 

[St*Jli] U— tf«SS^t.ffl*r**ifcU— fUtO) 

agt^inx-t* u— tfinxgsi=33t^r. 

lilEU— tf3tfl>3fe$4±l^. U— 9 s ifca>}££teB<teg?* 
CDStjStiBi: £-St£-t£-S U— »f 5fc&jl!ifcB*iiIEgB£ 

IHPB^fc^TIB&^ftfclHUVX&lttbL'^Xi:. 10 

sbnxss. 

[BPfl&SMIIIfcKW] 
[0001] 

/WXflE>MIMEA««ff9U— tftnxgfilcHL. 1*1= 
LCD, TPH (If— T^U^'J K) . SAWf 

/Wx. 7x^s?ro^PSf»£, Lsi^asfffflfcft© 
-f * a TV W x©§S?S6l=JB €, *t-5 u— tfjnxg 

ei=M-rs. 

[0002] 

[0003] jut. crou— «finx8g©«££«Sl-r 
•&„ C©U— »finxgaii±l=. M8t&8?7l<t. za> 

&8P7 1 0)S«JU>X7 2*^LTlfiinxtti=u— tf* 
£BBifr<6U— !fgSS?7 3<tA^ffiB&«J$<k;h.Tl'» 30 

*. 

[o o o 4] *r=. m«^sp7 1 1*. mf?%i>mta3Lm 
e, 7 7t. «inx**««-r*«»x-T— S?*«7 8 

[0 0 0 5] f LT, atftlX&liSIIlX^— i?g®7 8 

i=««s*u Jtagu>xgp7 4T-asjt (+6ttjti*d 

line=587.6nm) £jm.*T«jStt« (ttJXSeiag) 

*U *nXlStefil=U— »f3fe (2?g=1064nm) *< 40 
SIf8tffi35 7 1 ©»«JU>X7 2 £39 
[0 0 0 6] 

[XnjWBftlJ^&t-SKfl] tCiU, firEttJfcO 

u— y=7jDxgaT?i*» |iraufc«t : 5i-SP3fe*ffl^T^ 
u co>iaxa«ttai=u— if%«HML. u— wax 

[0 0 0 7] tC54< t M«t«&OTSS?ifc^mi4*<C>i£:g 
£d l ine (=587. 6nm) l=&tt£;h.T l*SO>f=tt LT. U 
— tfjtl*aiS=1064nmT-&-5). C(Bfc«>. «SJt*ffll^ 50 



u— y'jfer-roiDxjBtt^tty *mt*& -rnxu* 

IV ^to&£LfcJtaX^#l=fc*fcl*£l^-5fiaiSj&j!><& 

[0 0 0 8] ^SgElifll&LfciSSjSKffi^fcSftfct. 

tig<!:a>-r:h.£«IEU Bg3fel=J: y U— •fjfcrom/Sti 
B £«HI=BST? $ & u— tfitlDXgB * C £ (= 

[O O O 9] 

l=*BBI*. ■BMI=U— tfBBBSBBU I — If* 
<Z>&ttiB««tD3l|£W B«tB<D*r85U>X 
t*LtMt»l=U- «f3fc*BStL»KB*^£fT5 U 
— 1f2nxttBI=£l'T\ WEU— tf *»*W-h(3 U— 9 s 

jjMSBtiiEgB «« A fc C t eea £ -r * . 
[O O 1 O] fltrEU— •fifemAttSffijEBBi: UTI*. 

c=h.b pg u>X»tfdb u>XIH<»ffflR£iittftl=Bfl;* 
*« U>XHBKSBai:*e»«fi&-f £ *<S* L 

[O O 1 1 ] 

«rEBjati=*y. u— tfifcBjSttB«jEBe-i? 

U— >f£0ft£ttB£*aBBf::ttjEL. B«B<D*t«5 
U>Xlc*seP3t<D«AttBi:7Jnxffl U— !f5fea>Si/§ 
<4Bt*iE5tl-'&St*1±-S. -ttlz«t y, u-lf* "C-co 
*X»*4«. «SLfc»«I«Ci«Jl<4M«. ^ 

[ooi 2] *fc. i,-viti&i5Liiimi$m$imk ltw 

>X<0ffilfil*31«WI=Kfi-r*Ci:1f. «Affi!SI*SSia 
§U U— <fAa>BjfittB«BfKtta>BjAttBI=iEBl= 

[OOI 3] 

imrnm) kit. *«^rosl^feC9^^f^f0®l-s^L^x 
[0014] *mmmo> is— ifapxsBi*. UEa*fit 

«©U— yiDXBBfcHW. BBttl= U— tfSBSJSK 
Uf=t«)-efc*. c(DU— tfJtax^Bii, 0i{-^-r«fc 
5i-xi=. SfifcffiSPit, crosf»ffi«Bi <o*fflizu— 
■9 ! *a)3tlft&-SfeS-i±. ffi««SSi ©*t«au>X2*fl- 

[oo i 5] i±. m^mammjimi: 

BSS^-rS«lgU>XSP4i:. 
r-S^E-^-fiPSi:. ISItatfSi&BgiSlgBe, 7i, 

ffiTjoxfe * sis-r -s «rax t— -^ss s t A^e. «« * *t 
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[0 0 1 6] U— IfKBS 3 ytMV&hl'-'V 
0 a ZffijLtztmJimis—' *f^v Kl O ZO) 
\s— *f<^y Kl O <Z> tf B2B 1 1 2*&*B£-3fc>1±S 
Z£T*<Iftffi<DlS^*>1±£Sy. jtoXJB£LT(Bdi*)£ 

^12, ni, ttUnx«a^(DU— If BMt«SH 

£*tTl^So 1 6li»y 1 4<&iS&3|f::rai*S*f 

-f KafcotfJgT?. za>3fcSi efrbam K#i 7i*3fc 10 
?7-r/\*i 8. ^v^p^r^s^— i 9^lt^« 

1 <D3te$ftf-*SA x ttS J: d l-&oTt N So 6 £ 

LTIi/\P^>^>^A<El x e>*v :&V K#a>&gl*58 
7.56nm<hfc-3-Cl x So SS&g 1 OatLt 

l*QX«Y 7faffift4Y AG U— IfMS^l^il 
TOSo «U 1 4lot#«9U>X2(D«3££«£ 

(DHflUzfcy. ^m^cDttBSI^lcfeSo M 

« u >x 2 oi&vaaMktt i=tib y »«*<»#±i=a* 

[O O 1 7] SllU>Xffl4l*^|Z. M!»®aJl CD3^ffi 20 

*&«*#*»yurr :*yxA2 1 1 % wsRS^ttJo 
*vci*s 0 

[0O1 8] £ — pP 5 ffif»ft» 1 (D*«* x 

Sfttfta<DCCD*y73 1 *T?at«>J U>X2 
8. 57-2 9?i, C-?^> K3 0£tf-LTBtftlt£ 
ttfrCCD^^^S 1 CCD*y731T^b^fr 30 
tt»S¥Lai-r^>5=l> KP— ^3 2. ^ — £ — 3 3 

<D»tt U>X2«lCl*M»S»^«jtaX*^ & S» Lfc 
U— »f3fcU:«fc*CCDa>^3 1 <7>tefi^£teJt-r*K 

Tl*So 

[ooi 9] ^M^^ggett. #3l£i>ij8LfcjgS*iS 

^7>?A^3 5, U>X3 6MA-7 5 7-3 7 

•*&«Mt**u MUMi 0)J£tt^b»ftl/>X2* 

frLtftlHllft^I^tSo aiUMHtB7M:» 40 

3fc^^I^SLfeSja^W^>^/\^^3 9. U>X4 
O. S7-4 1§A^8«*h, fta<D3>f>t4 6 

£tt LT&aDx4&£K3E-f So 
[0020] Bixf-^fitl8ll a*ax^^m®L 

TX Y^lR3l^^a&-r^X-Ymi!)Xx-v4 4t. C<7> 
Sl&X^r— v4 4(Dl&££$TO-r&X J f— »a> hP — 
^4 5 tfr*&ti&mf$.£tlXl*Z>o ti^f-v 

4 4 0)Tffli:lt aiaiBWSlEa7lZck*BiWftSainx 

te)l-$3feLt ^>f>^46 It ttT 

So 50 



[002 1] E&SS&1 £ U— *f£BO3 0>m 

1=1** Hasan a>3t$a&^u-if*coattti:^w±ic 

U-if*«^LttBffijE»B5 0^Krt&*tT^So C<D 
U-1f#&£ttBtijESB5 0l*. H3Wa4l:it 
cfcdlc^lz. mSraPS$fct^TEi6**vfclH3U>X5 1 
&tfOU>X52£. C*tbIH3U>X5 1 &^dbU>X 

5 2racofsPi (&t rssirapsj fct^d) saiSM^^ 

So 

[0 0 2 2] :(DU- »ftfe«jSttB*fjEgB5 0a>£{* 

*jai*±ic3o©«(M*a*i** ■«MUMi«atf 

1fKB»3«lziI»*ftlt6*i*n»5St. CO 

[0 0 2 3] tt#5 5tt&&<D@«£#6 5*<g5f£*LS 
ffl#TJi»»»5 5 AfcT«n»5 5BfclC»Br**t. 
C*i6l*t»5 6i:«bot»«**iT^4. TSWH*5 

5 BCDTHSSilwl^ I86LT»«**U dhU>X5 2* 

SflU>XlXttitSB5 5 C*<gftt>*tTl x 

So ca>ou>x»f*it«5 5ca>rt«±Mfflizi4ifbu 
>xs 2a>±«s«jtr*fc«>a)«jhffiitaa»5 5D 

ifbU>X5 2*<-t<Dfii®£U— 9 5 *A»«lClRllt-CSI* 

**u ttJtffliBaBttssDizattLfcttiB-c'jvytt 

<7)CiU/>XWpl5 8lz«fcoT@^5:*#**tTl x So & 
fc. fiiU>X5 2<7>dh®* U— if*AStfflHzraitTSS 
-fSOMot. ZO£h[s>Xs 2*><dbU>XIfcttl*SB5 5C 

o>«*i=j:y*w«iftA<«a-*-*j:5i='r*fcto-e 

feSo 

[0 0 2 4] *»5 6l**(DT«»6<*Pil*^6 1 "CT 

lzH***iTl*«. +»5 6 0)±4B»(3l*«SLfc«« 
jWBfSStW ^0)A^6 9a)fflxSP5 6Atftori> 
So *»5 6 0)«Hlwtt«*lRl IZfi3t5 6B 

^-rScta^^or^So 

[0025] 4"#5 6amJil::liU — KTI2 

«Lfc'J-Ka6 3 AA<tglt^^rt^So C(7>U-KS 

6 3 AlCttiSfi*i?6 4*<|f A$tl-&o "J — K 
S6 3 0)nS(cii[s36ft6 5A<gS**ir^So -co (Hi 

iE»6 5i*»it*i;6 6-cy-K»6 3iziiffia?*t. m 
s^se^-y-scticcfcy y— KS6 3 3^iini-r 

S<fc5lc^oTUSo BCttfi 5fzl*y— KBS6 3 SJt 
»Lfc«fflWh7/<*i?6 7A^^ltt>^TLNSo C 
<7)X h^/<*i?6 7li^ai:c^4xSC^T*ttift5 6<i:ff 
m Lt lilg»6 5 fttf "J - K»6 3 S + » 5 6 L 
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/<*i/6 7 0)ti>&ft±tbt LTCDA h^/<U ></X& 

So 

[0 0 2 6] *£U)#5 7l*+#5 6<Dfc/glzg*f£*u 
So ^I&#5 7lifS#(D*^£%Lfcy. *0>**SW 

m £ ffis l t ta u >X3«#f§s 5 7 a *><k it **vc So 

Z (DM U >X£&fSS& 5 7 A (DTSg^lCli U >XG|jtS& 
5 7B*<i£ltt>*U |H)U>X5 1 I**CDIH]®£U— tf3fc 

a»« (~ fii itfcttss -e±*fr & Da u >X3t^tss 5 7 a 10 

l^8S**ttl^« fit, ^0>D3U>X5 1 l*DflU> 

gp5 7 Aic^s-r^coii. u— if*A»«i-aitfciaffli 

So 

[00 2 7] DflU>X3E»«»5 7 A<D±mmk*ftS 
6(7>ff^SiJ5 6 A&a>NI=tt/<*6 9 A<S*tt It t> *U & 
Uj»5 7 STS'MMSLTl**. *£I&#5 7<DttJ^I* 20 
Bfi*S*6 43&<a^*4xTl^ 0 fit, Hfi*i?6 4 
*<*#5 6<DS»5 6 Blz3E»**iT|sie*lRl*a«9* 

«6 3*<I§HEU ii*^6 4^«J-K«6 3A«*S 
l}LT4a^5 6(Dg»5 6Blw>ttoTJiTlC^i!lL. & 
M&5 7A<+»5 6rtT--tTlcgg|-r^)J:5l3feo"Cl^ 

EjSt^iofcdbUvXs 2-eii|g/J>^4x^ e zot-tb. 30 
litttob, #1/>X5 1, 5 2affi9UH]n$BS-r 

<fc LT A» Lf: b-if*S*(D**¥fTft t LTfcHSt£ 
[0028] fit, fiTfE*#56. ^ift5 7, 'J — 

KS6 3. BB*S*6 4*tfHlitt6 5TU>XHBB 
S«1S 5 3 tfBA $ *tr O £ o 

[0 0 2 9] fcfc. U-1f3fcS£ttS*iIEgS5 0£. 40 
D3U>X5 1 <bdbU>X5 2 fc**&£*x*X/<>$r— 
*^SIC <fc o TflUS L fc<7> li JUT^S* 13 «fc *• 

[0 0 3 0] i+X/O^- G0U>X£di 
U>X£*ffl$:b1±fc#'J l/t^tCiUVXtdbl/VX 

izi*u>xt u>x<t(7)^i-e«^se^fctf). S/</ux 
u-^ca>3t^ma>mi ®ic*»ifc¥fTi=A»u ft 



[003 1 ] «f5ftftdttB«|jEttS5 0«B 

U>X^&B*T*4:. U>X(D^ift*lzitSLTm^ 
a>»»*3b<*ai3*&<«:oT«B»A<BLt^fc«). « 
Btto>u:>x*j!ai**iM»*fc&. it, fi»#<7>S 

/Mfe*«2«COU>XlcJ:«JI«ra:. AI*Lfc¥fT* 
2ttCDL/>XOP5P^*lSS-r^Ci:T*S^a>^ 

[0 0 3 2] CCDtcto. U— ^fc&jSttStliiEgg 5 O 
(H1U>X5 1 <h£bU>X5 2i:*Sfl^1±fc^ , J U 

fro 

[0 0 3 3] #SSS£«G> tftoXS»l*JSLtO>«fc5l= 
[0 0 3 4] *"*\ «BU>X»4*fcr* i e-*-«5 

Sl^^b, fi««£ffll*TSMX J r-e;4 4i::ttB* 
nfc«lnx«ia>axffliizftjs*$fc-fr*. 
[0035] #i^r% amxUBfloinxiBfzu— 
WT*. JUtWlcliJnxffl u— J Ki itfu— »f« 

3 r i 4T-&Jrax!|&<0jtaxjB<b LTffifflT*^§tti*^-e 
«8**it«yi4*iat4. *.?>i^ \s-*f%m& 

ttBtil iESS 5 0 SiEift LT^ffi^ 1 IC Alt U ^CD 
«»(c»-3T»*U>X2lcA»-r«. *Lt, *** 

*fflL^T«ja*BBS*tfc«l[lnx»a>jpxBiz u-if* 

LCD. TPhU SAWf/WX, -7X<7^|(D^KS 

^'J K I CCD hU 5>^A^fc^>o 
[0 0 3 6] «*Att«fcU-1f*lC 
J:y*jaitt«i:^r4t*t*CCttU-1f*«jflL«««jE 
OlCj:oTa!iS$^T3o C<D«HSI**a>ct5 

»«U>X2(D«**MLfcfc#l=fT3. 
[0037] (1) fiSJlCX- Ytt^f- i?4 4± 
|z«JiQX!&3£Kau ffilBU>XSP4*feli^-^-« 
5$B>5:A<t>. BB**fflt^raUBJXftO)inxBlz«ja 

[0 0 3 8] (2) U— tfJfeftjSttltajEftBSOS 

»«Bi:Ltj3i^ »ftiX!Bg0Jtax@lcu-+f3t* 
[0 0 3 9] (3) HWLfcU— «fSlfclCJ:y»X©« 
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[0040] (4) 3feU"C% 3l£Lfc[HU>XS 1 <E> 
a*>, XF'^'J ^6 8f*5tt^ h7/<*5?6 7 & 

^i-59or^ib^iRiai;^i!iS»fc'itiiifE*-fr«.. ch 

u— tfjtoaajsafi* aa*i= * saAasic^a u 
& y Tjnxjetf £ *<JE5lt-St-r So 

[0041] wO-eU^ESIZ^-r. 0 5 (A) 1**21 
1 6*Ne,©*V K3t(D3fee0-e. 13 5 ( B) »±L/— +F3t 
CD3fc*gia-ea&£. K*<7JjKgl*587.56nmT-i&y, & 

gl*1064nmf&&. DQU>X5 1 ©&/£ffiai*-15mm, 
ClU>X5 2 (75|&jSffieili50mi!U »feU>X2(0tl^ffi 
g|l*5.4nin, db U>X 5 2 e>«fe U>X 2 *T?(Offig| 
lillOramt-rSo 
[0 0 4 2] #«f KftCDJid* Sg§ifSaA<34.5mni<D<i:3- 

i=Hiit**«¥fT*t*y. »au>X2a>ajsaBi*3. 

"T-St. 7J0XSI**t1$3U>X2j^£>3. 18mm©eSlZ'S 
S. 

[0 0 4 3] =4ll=MLri/— mfcOBB. £SHRi£ 
43nmfrS<k. »teU>X2^C35nXS*-CroffilHtt3. 

i8mmi:*y. is<< k*i=* y KBLfcajsaB^-a-r 
s. 

[0044] C<D«fc5KLT U— If 
Fft<Ogl££££a£l*fc-t-C-. #<r FX («§?*) 1= 

*yaxBi=B* u— ifaifciEaizu— «fa 

[0045] 6i±i=j=y, *-f k* (est?*) tajgro 
Rfcs*aa>u— <fjiti=»LT. *«t>BdttB£*M' f 

9 left*. 

[0 0 4 6] $fc. aatfaa-eseafcu-- vatm&o. 
aaiESS 5 o 1=* y . =&aro u— «f ftoafcgKttJfc-t- 

9 s ttlXSa$SI«t-r-5C<!:A<^#-S<fc-5 
[0 0 4 7] &J3. *HJfi«©U— tffttl^eaffliES 



15 0-eu. «-u>x$u— yjtrojifT^fiii-cau^x 

51. dhU>X5 2a>BI=EBLfeB£fcLfe£t. AA 
ttaro!»iiS$ft5afi6i:L-CI*aL/>X5 2. DOU> 

xs i ©aimKLTti*^. *fc. i/>xa>es«cB! 
aa-r «u— yxoxc. BBoaaaoaaica 

[0 0 4 8] U>XIHBHfiaa5 3tLX4,. 

io *aa«^i*a«wi=a»*i**aa£Lfc*<. n 

* WlcaMf S «fc 5 i= l x t, «t i>. 

[0049] *aaa-ei4ffl«ttai tu— y 
aaa 3 Lfeot. =ni=a&ru— <faa 

caiLtt. aaaacDaB. assays ;i 
#S. 

[0 0 5 O] 

u— vxaaaaajEaa-e u— * ^om^m^&m 
20 ttssi=aiEu aaaa>aau>xi=j:«aa%a>aa 
est7jnxffl u— *fxo>m&i<i.mt £jEai=*&$-i*« 

Cfcjb<T?#««fc5l=fcy. U-+f*T?COttlX»ttA^ a 

£Lfc«y»tticaaa<^*>*y. 7<r9QT/wx 
a*aa Lfc»«i=aai=ax-r * = t 5. 
[oo5i] £t=. u— y*a^eaaiEssi:LTia 
u>xat;ou>x$aL\ u>XHHraaa«i?#u 
>xanM£aani=aB-r«;i&-e. aaaaaan 
su u— yaaBBttBSBBaaaattBrciEac: 

30 

[an *awi=«*u— •fanxaas^-taaaaB 

[H2] aaaou— <faxaa«a-ra»aaa-ex» 

[@3] ^aao>a«u— >f«aattBajEaB*at- 

[B4] u-if%ftattBaiEttB«>'j-Ka&a-rft 
asr-fc-So 

[0 5] SSitt U— (f3tCD3tatt©**-r«SI0r-fc 
40 So 

[»^a>lftW] 

i-aaaa. 2 -»!teiu>x. 3-u— yaBa, 4 
-anu>xa. s-^-^-a, e-aaBnam. 
7-aiagswas. 8-taxf-vgi, i o— ax 
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